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LACK OF UNITY OF INVENTION 



The Searcn Oiv.sron cons.cers mat tne present European patent application ooes not compry w.th me requirement of unrty of 

invention ana relates to several inventions or groups ot inventions, 

namety: 



The application lacks unity. The medical indications 
mentioned in claim 1 are not related and do not form a 
common inventive concept. Additionally, the topical use 
of ketoconazole for the treatment of acne is already known. 
Therefore the application has to be divided into the 
following different subjects, each forming its own 
inventive concept. 



Claims 1, 9 ( partially ) , 2-8,10(completely) : Use of 
ketoconazole for the topical treatment of acne and 
composition comprising ketoconazole for treatment of 
acne. 

Claims 1,9 (partially) : use of ketoconazole for 
the topical treatment of hyperkeratotic dermatoses. 

Claims 1,9 (partially) : use of ketoconazole for 
the topical treatment of photo-aging of the skin. 
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METHOD OF TOPICALLY TREATING ACNE VULGARIS 

' Background of the Invention 

Acne vulgaris has hitherto been treated primarily by topically applying keratolytic agents such as 
benzoylperoxide, antibacterial compounds, or combinations thereof such as, for example, benzoylperoxide 
5 and miconazole, said combination being described in US-3,71 7,655. 

In US-3,729,568 the use of retinoids as topical anti-acne agents is described. 

In Arch. Dermatol. 122, 629 (1986), Ghetti and al. report on the improvement in the acne of three 
women administered oral ketoconazole (300 mg bid.) in the treatment of acne and hirsutism. Unfortunately, 
such massive daily doses of oral ketoconazole are not devoid of side effects and are potentially hepatotoxic. 
70 Further, in EP-A-0,207,316 there are described topical compositions comprising 1 -substituted imidazoles 
and NSAIDs for treating acne. 

Quite unexpectedly, it now has been found that ketoconazole alone and when administered topically 
can effectively be used in the treatment of humans suffering from dermatological conditions such as, for 
example, acne, hyperkeratotic dermatoses and photo-aging of the skin. Topical administration enhances 
75 both efficacy and safety of the drug. 



Description of the Invention 

20 The present invention is concerned with the use of ketoconazole or a pharmaceutical acceptable acid 
addition salt thereof for the manufacture of a medicament for treating, preferably topically, subjects suffering 
from acne, in particular acne vulgaris. 

Ketoconazole as mentioned hereinabove is the generic name of the compound (±)-cis-1 -acetyl-4-[4-[[2- 
(2,4-dichlorophenyl)-2-(1H-imidazol-1-ylmethyl)-1,3-dioxolan-4-yl]methoxy]phenyl]piperazine, which may be 

25 represented by the formula 
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Ketoconazole is a known antifungal agent and its preparation as well as its pharmacological properties 
are described in US-4,335,125. 

The compound ketoconazole can be used as such or in a pharmaceutically acceptable acid addition 
salt form, the latter being conveniently obtained by treating the base form with an appropriate acid. 
Appropriate acids comprise, for example, inorganic acids such as hydrohalic acids, e.g. hydrochloric or 
hydrobromic acid; sulfuric acid; nitric acid; phosphoric acid and the like; or organic acids, such as, for 
example, acetic, propanoic, hydroxyacetic, 2-hydroxypropanoic, 2-oxopropanoic, ethanedioic, propanedioic, 
butanedioic, (Z)-2-butenedioic, (E)-2-butenedioic, 2-hydroxybutanedioic, 2,3-dihydroxybutanedioic, 2- 
hydroxy-1,2 t 3-propanetricarboxylic, methanesulfonic, ethanesulfonic, benzenesulfonic, 4-melhylbenzenesul- 
fonic, cyclohexanesulfamic, 2-hydroxybenzoic, 4-amino-2-hydroxybenzoic and the like acids. 
The term acid addition salt form as used hereinabove also comprises the solvates which the compound 
ketoconazole and its acid addition salts are able to form. Examples of such solvates are e.g. the hydrates, 
alcoholates and the like. 

The term acne and more in particular acne vulgaris as used hereinabove is meant to comprise the 
chronic inflammation of the pilosebaceous system, i.e. the hair lollicles and sebaceous glands of the skin, in 
particular the skin of the face, the back and the chest. 

Previous experience has indicated that ketoconazole is an orally and topically active antifungal and 
antiandrogen agent while being a rather poor antibacterial agent. For example, the ED&o value of 
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ketoconazole against Salmonella spp. and Staphylococcus spp. was found to be well above 40 mg/kg 
bodyweight. Since acne is known to be associated with the bacterium Propionibacterium acnes , the present 
finding that ketoconazole - when applied topically - is effective in reducing or curing acne is surprising. 
Further, it has been found that ketoconazole or a pharmaceutical^ acceptable acid addition salt thereof 

s may also be used in the manufacture of a medicament for treating subjects suffering from hyperkeratotic 
dermatoses and skin diseases wherein the sebaceous glands are involved, such as rosacea. As examples 
of hypekeratotic dermatoses there may be mentioned keratosis palmaris et plantaris, solar keratosis of 
extremities, callosities, Darier's disease, ichtyosis and lichen planus. Rosacea is chronic disease affecting 
the skin of the nose, forehead and cheeks marked by flushing, followed by red coloration due to dilatation of 

70 the capillaries with the appearance of papules and acne-like pustules. Administration of an effective amount 
of ketoconazole, topically andor systemically, to patients suffering from rosacea exerts a positive influence, 
in particular the acne-like pustules disappear and the papules are reduced in severity. 

In still another aspect of the present invention, there is provided the use of ketoconazole or a 
pharmaceutically acceptable acid addition salt thereof for the manufacture of a medicament for treating, 

75 preferably topically, subjects affected by photo-aging of the skin. The term photo-aging is meant to 
comprise the light-induced aging of skin exposed to sunlight, which is characterized by wrinkles, crow's feet 
and the like. 

The compound ketoconazole is most preferably applied in the form of appropriate compositions, in 
particular compositions usually employed for the topical administration of drugs or cosmetic compositions. 

20 Said compositions constitute a further aspect of the present invention. Said compositions contain the active 
ingredient ketoconazole and a skin-acceptable carrier and may take a wide variety of forms such as, for 
example, solid forms, e.g. powders; liquid forms, e.g. solutions or suspensions in aqueous or oily mediums; 
or semi-liquid formulations, e.g. creams, gels, pastes, ointments, salves, tinctures. 

Other such compositions are preparations of the cosmetic type, such as toilet waters, packs, lotions, 

25 skin milks or milky lotions. Said preparations contain, besides the active ingredient ketoconazole, compo- 
nents usually employed in such preparations. Examples of such components are oils, fats, waxes, 
surfactants, humectants, penetration enhancing agents, thickening agents, lipid absorbents, antioxidants, 
viscosity stabilizers, chelating agents, buffers, preservatives, perfumes, dyestuffs, lower alkanols, and the 
like. 

30 If desired, further active ingredients may be incorporated in the compositions, e.g. antiinflammatory 
agents, antibacterials, antifungals, disinfectants, vitamins, sunscreens, antibiotics, or other anti-acne agents. 

Examples of oils comprise fats and oils such as olive oil and hydrogenated oils; waxes such as 
beeswax and lanolin; hydrocarbons such as liquid paraffin, ceresin, and squalane; fatty acids such as stearic 
acid and oleic acid; alcohols such as cetyl alcohol, stearyl alcohol, lanolin alcohol, and hexadecanol; and 

35 esters such as isopropyl myristate, isopropyl palmitate and butyl stearate. As examples of surfactants there 
may be cited anionic surfactants such as sodium stearate, sodium cetylsulfate, polyoxyethylene laurylether 
phosphate, sodium N-acyl glutamate; cationic surfactants such as stearyldimethyl benzylammonium chlo- 
ride and stearyltrimethylammonium chloride; amphophilic surfactants such as alkylaminoethylglycine hy- 
drochloride solutions and lecithin; and nonionic surfactants such as glycerin monostearate, sorbitan 

40 monostearate, sucrose fatty acid esters, propylene glycol monostearate, polyoxyethylene oleylether, poly- 
ethylene glycol monostearate, polyoxyethylene sorbitan monopalmitate, polyoxyethylene coconut fatty acid 
monoethanolamide, polyoxyethylene polyoxypropylene glycol (e.g. the materials sold under the trademark 
"Piuronic"), polyoxyethylene castor oil, and polyoxyethylene lanolin. Examples of humectants include 
glycerin, 1,3-butylene glycol, and propylene glycol; examples of lower alcohols include ethanol and 

45 isopropanol; examples of thickening agents include xanthan gum, hydroxypropyl cellulose, hydroxypropyl 
methyl cellulose, polyethylene glycol and sodium carboxymethyl cellulose; examples of lipid absorbents 
comprise kaolin, bentonite and the like; examples of antioxidants comprise butylated hydroxytoluene, 
butylated hydroxyanisole, propyl gallate, citric acid and ethoxyquin; examples of chelating agents include 
disodium edetate and ethanehydroxy diphosphate; examples of buffers comprise citric acid, sodium citrate, 

so boric acid, borax, and disodium hydrogen phosphate; and examples of preservatives are methyl para- 
hydroxybenzoate, ethyl parahydroxybenzoate, dehydroacetic acid, salicylic acid and benzoic acid. 

For preparing ointments, creams, toilet waters, skin milks, and the like, typically from 0.1 to 10% in 
particular from 0.1 to5% and more in particular from 0.2 to 2.5% of the active ingredient ketoconazole 
optionally in an acid addition form, is combined in intimate admixture with a skin-acceptable carrier. For the 

55 ease of preparing high-quality compositions finely divided particles, preferably micronized particles of the 
active ingredient ketoconazole and optionally of other solid components, are employed. In ointments or 
creams, the carrier for example consists of 1 to 20%, in particular 5 to 15% of a humectant, 0.1 to 10% in 
particular from 0.5 to 5% of a thickener and water; or said carrier may consist of 70 to 99%, in particular 20 
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to 95% of a surfactant, and 0 to 20%, in particular 2.5 to 15% of a fat; or 80 to 99.9% in particular 90 to 
99% of a thickener; or 5 to 15% of a surfactant, 2-15% of a humectant, 0 to 80% of an oil, very small 
(<2%) amounts of preservative, colouring agent and/or perfume, and water. In a toilet water, the carrier for 
example consists of 2 to 10% of a lower alcohol, 0.1 to 10% or in particular 0.5 to 1% of a surfactant, 1 to 

5 20%, in particular 3 to7% of a humectant, 0 to 5% of a buffer, water and small amounts (<2%) of 
preservative, dyestuff and/or perfume. In a skin milk, the carrier typically consists of 10-50% of oil, 1 to 
10% of surfactant, 50-80% of water and 0 to 3% of preservative and/or perfume. Other active ingredients 
may be incorporated at doses ranging from 0.005% to 0.5%, particularly from 0.01% to 0.1%. In the 
aforementioned preparations, all % symbols refer to weight by weight percentage. The humectant, 

w surfactant, oil, other active ingredient, etc... referred to in said preparations may be any such component 
used in the pharmaceutical or cosmetic arts but preferably will be one or more of the components 
mentioned hereinabove. Further, when in the above compositions one or more of the components make up 
the major part of the composition, the other ingredients can evidently be not present at their indicated 
maximum concentration and therefore will make up the remainder of the composition. 

rs Besides the use of ketoconazole alone for topical treatment of acne, hyperkeratotic dermatoses and 
photo-aging of the skin, the present invention especially relates to pharmaceutical and cosmetic composi- 
tions as described above, in a novel combination with an appropriate retinoid and the use of said novel 
combination for the topical treatment of subjects affected by the above-mentioned dermatological con- 
ditions. Appropriate retinoids are, for example, all-trans retinoic acid (tretinoin) and 13-cis retinoic acid 

20 (isotretinoin). The effective amount of retinoid which can be incorporated in the above compositions 
comprising ketoconazole, ranges from 0.005% to 0.5% and preferably from 0.01% to 0.1% by weight. 
Preferably, the compositions comprising ketoconazole and a retinoid are applied as a single mixture of. the 
two active ingredients. However, the active ingredients may also be applied in separate compositions. In 
this latter case, the composition comprising ketoconazole may be administered before, during or after the 

25 administration of the composition comprising the retinoid. In the aforementioned combination, each active 
ingredient may potentiate the activity of the other. 

Interesting compositions among the groups of compositions described hereinbefore and -after, are 
those comprising a cyclodextrin (CD) or an ether derivative thereof, as a complexant and/or solubilizer. As 
examples of such cyclodextrins there may be mentioned o-CD, £-CD, 7-CD, and ether or mixed ether 

so derivatives thereof. Particular such cyclodextrin derivatives are described in US-3,459,731, EP-A-0,149,197 
and EP-A-0,1 97,571. 

Typically such ether or mixed ether derivatives comprise a-, 0- or 7-CD wherein one or more 
hydroxylgroups are substituted with Ci-ealkyl, particularly methyl, ethyl or isopropyl; hydroxyCi-ealkyl, 
particularly hydroxyethyi, hydroxypropyl or hydroxybutyl; carboxyCi -&alkyl, particularly carboxymethyl or 

35 carboxyethyl; or Cr-salkyloxycarbonylCi-ealkyl. Especially noteworthy as complexants and/or solubilizers 
are j8-CD, 2.6-methyl-0-CD and in particular 2-hydsoxypropyl-/8-CD, 2-hydroxyethyl-0-CD, 2-hydroxyethyl- 7 - 
CD and 2-hydroxypropyI-y-CD. In the aforementioned cyclodextrin derivatives, the DS (degree of substitu- 
tion, i.e. the average number of substituted hydroxy functions per glucose unit) preferably is in the range of 
0.125 to 3, in particular 0.3 to 2, more in particular 0.3 to 1 and the MS (molardegree of substitution, i.e. the 

40 average number of moles of the substituting agent per glucose unit) is in the range of 0.125 to 10, in 
particular of 0.3 to 3 and more in particular 0.3 to 1.5, preferably of 0.35 to 0.50. 

Said compositions may conveniently be prepared by dissolving the cyclodextrin or ether derivative 
thereof in water and adding thereto ketoconazole as well as other adjuvants and components such as, for 
example, sodium chloride, potassium nitrate, glucose, mannitol, sorbitol, xylitol and buffers such as, for 

45 example, phosphate, acetate or citrate buffers; and optionally concentrating or drying the solution by 
evaporation under reduced pressure or by lyophilization. The amount of the cyclodextrin or ether derivative 
thereof in the final composition generally ranges from about 1% to about 40%, particularly form 2.5% to 
25% and more particularly from 5 % to 20%. 

Particularly interesting novel compositions are those described hereinabove comprising as active 

so ingredients ketoconazole and a retinoid, and which further comprise a cyclodextrin or an ether derivative 
thereof as a complexant and/or solubilizer. A main advantage of these compositions resides in the fact that 
the particularly labile retinoid, e.g. all-trans retinoic acid; is stabilized by the cyclodextrin or an ether 
derivative thereof. As a result the remainence of the retinoid in the skin is improved and its effective 
concentration in the composition may be lowered, thereby significantly reducing irritation and peeling of the 

55 skin, which can be major side effects of treatment with too high a concentration of retinoid. 

In these preferred compositions the amount of ketoconazole ranges from 0.5% to 5%, particularly from 
1% to 2%, the amount of retinoid from 0.005% to 0.5%, particularly from 0.01% to 0.1% and the amount of 
cyclodextrin or ether derivative thereof from 5% to 25%, more particularly from 10% to 20% by weight. 
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Other particular compositions are those wherein the active ingredient ketoconazole is formulated in 
liposome-containing compositions. Liposomes are artificial vesicles formed by amphophilic molecules such 
as polar lipids, for example, phosphatidyl cholines, ethanolamines and serines, sphingomyelins, cardiofipins, 
plasmalogens, phosphatide acids and cerebiosides. Liposomes are formed when suitable amphophilic 

s molecules are allowed to swell in water or aqueous solutions to form liquid crystals usually of multilayer 
structure comprised of many bilayers separated from each other by aqueous material (also referred to as 
coarse liposomes). Another type of liposome known to be consisting of a single bilayer encapsulating 
aqueous material is referred to as a unilamellar vesicle. If water-soluble materials are included in the 
aqueous phase during the swelling of the lipids they become entrapped in the aqueous layer between the 

70 lipid bilayers. 

Water-soluble active ingredients such as, for example, most of the salt forms of the compound 
ketoconazole are encapsulated in the aqueous spaces between the molecular layers. The lipid soluble 
active ingredient ketoconazole is predominantly incorporated into the lipid layers, although polar head 
groups may protrude from the layer into the aqueous space. The encapsulation of these compounds can be 

75 achieved by a number of methods. The method most commonly used involves casting a thin film of 
phospholipid onto the walls of a flask by evaporation from an organic solvent. When this film is dispersed in 
a suitable aqueous medium, multilamellar liposomes are formed. Upon suitable sonication, the coarse 
liposomes form smaller similarly closed vesicles. 

Water-soluble active ingredients are usually incorporated by dispersing the cast film with an aqueous 

20 solution of the compound. The unencapsulated compound is then removed by centrifugation, chromatog- 
raphy, dialysis or other art-known suitable procedures. The lipid-soluble active ingredient is usually 
incorporated by dissolving it in the organic solvent with the phospholipid prior to casting the film. If the 
solubility of the material in the lipid phase is not exceeded or the amount present is not in excess of that 
which can be bound to the lipid, liposomes prepared by the above method usually contain most of the 

25 material bound in the lipid bilayers; separation of the liposomes from unencapsulated material is not 
required. 

A particularly convenient method for preparing liposome formulated forms of the active ingredient 
ketoconazole is the method described in EP-A-0,253,619. In this method, single bilayered liposomes 
containing encapsulated active ingredients are prepared by dissolving the lipid component in an organic 

30 medium, injecting the organic solution of the lipid component under pressure into an aqueous component 
while simultaneously mixing the organic and aqueous components with a high speed homogenizer or 
mixing means, whereupon the liposomes are formed spontaneously. 

The single bilayered liposomes containing the encapsulated active ingredient ketoconazole can be 
employed directly or they can be employed in a suitable pharmaceutically acceptable carrier for topical 

35 administration. The viscosity of the liposomes can be increased by the addition of one or more suitable 
thickening agents such as, for example xanthan gum, hydroxypropyl cellulose, hydroxypropyl methylcel- 
lulose and mixtures thereof. The aqueous component may consist of water alone or it may contain 
electrolytes, buffered systems and other ingredients, such as, for example, preservatives. Suitable elec- 
trolytes which can be employed include metal salts such as alkali metal and alkaline earth metal salts. The 

AO preferred metal salts are calcium chloride, sodium chloride and potassium chloride. The concentration of 
the electrolyte may vary from zero to 260 mM, preferably from 5 mM to 160mM. The aqueous component 
is placed in a suitable vessel which can be adapted to effect homogenisation by effecting great turbulence 
during the injection of the organic component. Homogenization of the two components can be accom- 
plished within the vessel, or, alternatively, the aqueous and organic components may be injected separately 

<5 into a mixing means which is located outside the vessel. In the latter case, the liposomes are formed in the 
mixing means and then transferred to another vessel for collection purpose. 

The organic component consists of a suitable non-toxic, pharmaceutically acceptable solvent such as, 
for example ethanol, glycerol, propylene glycol and polyethylene glycol, and a suitable phospholipid which 
is soluble in the solvent. Suitable phospholipids which can be employed include lecithin, phosphatidyl- 

50 choline, phosphatidylethanolamine, phosphatydylserine, phosphatidylinositol, lysophosphatidylchoiine and 
phosphatidyl glycerol, for example. Other lipophilic additives may be employed in order to selectively 
modify the characteristics of the liposomes. Examples of such other additives include stearylamine, 
phosphatide acid, tocopherol, cholesterol and lanolin extracts. 

It may be advantageous to use micronized forms of the active ingredient ketoconazole, i.e., material 

55 having an average particle size of less than 10 microns, as the high surface area will facilitate the 
dissolution of the liposomal components. 

In addition, other ingredients which can prevent oxidation of the phospholipids may be added to the 
organic component. Examples of such other ingredients include tocopherol, butylated hydroxyanisole, 
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butylated hydroxytoluene, ascorbyl palmitate and ascorbyl oleate. Preservatives such as benzoic acid, 
methyl paraben and propyl paraben may also be added. 

The liposome-tormulated forms of the active ingredient ketoconazole, particularly those obtained in the 
above-referred method of preparing such liposome formulated forms, may be used as such or in 
5 combination with any of the aforementioned carriers to prepare ointments, creams, gelees, toilet waters, 
etc... 

Apart from the above-described compositions, use may be made of covers, e.g. plasters, bandages, 
dressings, gauze pads and the like, containing an appropriate amount of a composition as referred 
hereinabove. In some cases use may be made of plasters, bandages, dressings, gauze pads and the like 
w which have been impregnated or sprinkled with a liquid formulation containing the active agent, e.g. with an 
aseptic aqueous solution, or strewn with a powdery solid composition, or smeared, covered or coated with a 
semi-liquid composition. 

The active ingredient ketoconazole may also be applicated by iontophoresis or by local injection, e.g. 
syringe or dermojet. In the latter modes of application the compositions conveniently will be in a liquid form. 
75 For applications based on iontophoresis use will be made of liquid formulations containing acid addition 
salts of the active ingredient ketoconazole. 

The above described compositions containing ketoconazole are particularly useful for treating subjects 
suffering from acne, hyperkeratotic diseases and photo-aging of the skin and generally improve the quality 
of the skin, in particular of the human facial skin. These compositions should preferably be non-irritating and 
20 as far as possible they should be odorless and non-toxic. For convenience in applying to the skin, the 
. composition usually contain, besides water or an organic solvent, several of certain organic emollients, 
emulsifiers for the aqueous and/or non aqueous phases of the compositions, wetting agents, preservatives 
and agents that facilitate the penetration and remainence of the active agents in the skin. 

The ketoconazole containing compositions are applied topically to the area to be treated at regular 
25 intervals, as needed, generally once or twice a day. The duration of the treatment will depend upon the 
nature, extent and severity of the condition to be treated as well as the frequency of application of the 
composition. 

In a further aspect of the present invention there are provided products containing the compound 
ketoconazole and a retinoid as a combined preparation for simultaneous, separate or sequential use in the 

30 topical treatment of subjects affected by acne, hyperkeratotic diseases and photo-aging of the skin. Such 
products may comprise, for example, a kit comprising a container with a suitable composition containing 
ketoconazole, and another container containing a composition with a retinoid, more in particular a 
composition wherein said retinoid is combined with a cyclodextrin or other derivative thereof. These 
products have the advantage that the appropriate amounts of each component and the sequence and the 

35 timing of the administration thereof can easily be selected and adjusted according to the response of the 
patient. 

The following examples are intended to illustrate the scope of the present invention in all its aspects, 
and not to limit it thereto. 

AO 

Examples 



A. Composition examples 

45 
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Example 1 : Ketoconazole 2% 


cream 


Kcioconazoie 


On mss 


propylene giycoi 


mg 


©It/caryi dlCUuUI 


75 mg 


cetyl alcohol 


20 mg 


sorbitan monostearate 


20 mg 


polysorbate 60 


15 mg 


isopropyi myristate 


10 mg 


sodium sulfite anhydrous 


2 mg 


polysorbate 80 


1 mg 


purified water q.s. ad 1g (i.e. 


637 mg) 



Stearyl alcohol, cetyl alcohol, sorbitan monostearate and isopropyi myristate are introduced into a 
doublewall jacketed vessel and heated until the mixture has completely molten. This mixture is added to a 
separately prepared mixture of purified water, propylene glycol and polysorbate 60 having a temperature of 
70 to 75° C while using a homogenizer for liquids. The resulting emulsion is allowed to cool to below 25* C 
while continuously mixing. A solution of ketoconazole, polysorbate 80 and purified water and a solution of 
sodium sulfite anhydrous in purified water are next added to the emulsion while continuously mixing. The 
cream is homogenized and filled into suitable tubes. 



Example 2 : 2% topical gel 


ketoconazole 


20 mg 


hydroxypropyl 0-cyciodextrin MS = 0.4 


200 mg 


propylene glycol 


50 mg 


ethyl alcohol 95% (v/v) 


50 mg 


carrageenan PJ 


10 mg 


hydrochloric acid 


q.s. until solution 


sodium hydroxide 


q.s. ad pH 6.0 


purified water 


q.s. ad 1 g. 



Method of Preparation 

40 To a solution of hydroxypropyl jS-cyclodextrin in purified water is added ketoconazole while stirring. 
Hydrochloric acid is added until complete solution and then sodium hydroxide is added until pH 6.0. This 
solution is added to a dispersion of carrageenan PJ in propylene glycol while mixing. While mixing slowly 
the mixture is heated to 50 *C and allowed to cool to about 35 *C whereupon the ethyl alcohol is added. 
The rest of the purified water is added and the mixture is mixed until homogenous. 
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Example 3 : 2% topical cream 


Kcioconazoi© 


20 mg 


hydroxypropyl /S-cyclodextrin MS = 0.4 


200 mg 


mineral oil 


100 mg 


stearyl alcohol 


20 mg 


cetyl alcohol 


20 mg 


glycerol monostearate 


20 mg 


glycerol 


50 mg 


sorbate 60 


15 mg 


polysorbate 60 


35 mg 


hydrochloric acid 


q.s. until solution 


sodium hydroxide 


q.s. ad pH 6.0 


purified water 


q.s. ad 1 g. 
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25 



Method of Preparation 

To a solution of hydroxypropyl 0-cyclodextrin in purified water is added ketoconazole while stirring. 
Hydrochloric acid is added until complete solution and next sodium hydroxide is added until pH 6.0. While 
stirring, glycerol and polysorbate 60 are added and the mixture is heated to70°C. The resulting mixture is 
added to a mixture of mineral oil, stearyl alcohol, cetyl alcohol, stearyl monostearate and sorbate 60 having 
a temperature of 70° C while mixing slowly. After cooling down to below 25* C, the rest of the purified water 
is added and the mixture is mixed until homogenous. 
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Example 4 : 2% liposome formulation 


ketoconazole microfine 


2g 


phosphatidyl choline 


20 g 


cholesterol 


5g 


ethyl alcohol 


10g 


methyl paraben 


0.2 g 


propyl paraben 


0.02 g 


disodium edetate 


0.15 g 


sodium chloride 


0.3 g 


hydroxypropylmethylcellulose 


1.5 g 


purified water 


ad 1 00 g 



45 Method of Preparation 



so 



A mixture of ketoconazole microfine, phosphatidyl choline, cholesierol and ethyl alcohol is stirred and 
heated at 55-60 C until complete solution and is added to a solution of methyl paraben, propyl paraben, 
disodium edetate and sodium chloride in purified water while homogenizing. Hydroxypropylmethylcellulose 
in purified water is added and the mixing is continued until swelling is complete. 
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Example 5 : 2% liposome formulation 


ketoconazole microfine 


2g 


phosphatidyl choline 


lOg 


cholesterol 


1 9 


ethyl alcohol 


7.5 g 


hydroxypropylmethylcellulose 


1.5 g 


sodium hydroxide (1 N) 


ad pH 5.0 


purified water 


ad 100 g 



Method of Preparation 

A mixture of phosphatidyl choline and cholesterol in ethyl alcohol is stured and heated at 40 "C until 
complete solution. Ketoconazole microfine is dissolved in purified water by mixing while heating at 40* C. 
The alcoholic solution is added slowly to the aqueous solution while homogenizing during 10 minutes. 
Hydroxypropylmethylcellulose in purified water is added while mixing until swelling is complete. The 
resulting solution is adjusted to pH 5.0 with sodium hydroxide 1 N and diluted with the rest of the purified 
water. 



B. Clinical Examples 

The useful acne reducing or curing properties of the compound ketoconazole to be used in the method 
of the present invention can be demonstrated by the following experiment. 



Example 6 

In a double-blind placebo controlled study patients with facial acne vulgaris were asked to apply a gel 
containing the active ingredient ketoconazole or placebo on small areas of the face with acne lesions. 
Ketoconazole was provided in 30 g tubes containing 2% ketoconazole in a gel formulation. This formulation 
provided rapid penetration of the active ingredient into the skin. The gel had to be applied twice a day 
(morning and evening) immediately after cleaning the skin with fresh water. The gel was to be rubbed in 
gently without causing trauma to the skin and patients were told not press out any acne lesions in the face. 
Patients were observed at the start and every two weeks for a maximum of 8 weeks. During each visit the 
following signs and symptoms were evaluated and scored: papules, pustules, nodules, cysts, closed 
comedones, open comedones, inflammation and skin tension. The following table shows the end-results 
obtained during the clinical study as the global evaluation given by both the investigator and the patient 
after 8 weeks of treatment. 
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Table 1 



75 





By Investigator 


By Patient 




2% 

Ketoconazole 

(bid.) 


Placebo 
(b i d ) 


2% 

K &inff\ n a n\ o 

(bid.) 


Placebo 

(0.1,0.) 


Excellent 


10 


5 


9 


5 


Good 


10 


12 


10 


9 


Moderate 


1 


2 


3 


5 


Weak 


3 


5 


2 


4 


Poor 


1 


6 


1 


7 


Total 


25 


30 


25 


30 


p-value 


p = 0.0208 


p = 0.0148 




Mann-Whitney U-test 


Mann-Whitney U-test 



Example 7 

In a comparative placebo controlled study the effect of ketoconazole (2%) and ketoconasole (2%) + all- 
trans retinoic acid (0.01%) was tested in patients with juvenile acne. The study was performed following the 
protocol described in the previous example and the interim results obtained during the clinical study are 
shown in Table 2. 

Table 2 



35 




Placebo 
(bid.) 


Ketoconazole 
(2%, bid.) 


Ketoconazole (2%) + all-trans 
retinoic acid (0.01%, b.i.d.) 




Number of patients 


51 


26 


14 




Score : 








40 


- excellent to good 

- moderate 

- weak to poor 

% change in inflammation 
Mean time to improvement (days) 


51% 
14% 
35% 
-34% 
25 


69% 
8% 
23% 
-60% 
35 


79% 
21% 

0% 
-57% 

30 


45 


End appreciation : 










- better 

- worse 


37% 
34% 


85% 
15% 


77% 
0% 


50 








0.05<p<0.1 
Mann-Whitney U-test 



55 Claims 



1. The use of ketoconazole or a pharmaceutically acceptable acid addition salt thereof for the 
manufacture of a medicament for the topical treatment of acne, hyperkeratotic dermatoses or photo-aging of 
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the skin. 

2. Use according to claim 1 for treatment of acne. 

3. A composition for treating acne, hyperkeratotic dermatoses or photo-aging of the skin, comprising a 
skin-acceptable carrier, ketoconazole or a pharmaceutical^ acceptable acid addition salt thereof, and a 

5 retinoid. 

4. A composition according to claim 3 containing from 0.1% to 10% by weight of ketoconazole or a 
pharmaceutical^ acceptable acid addition salt thereof, and from 0.005% to 0.5% of a retinoid. 

5. A composition according to claims 3 or 4 further comprising from 1% to 40% of a cyclodextrin or an 
ether derivative thereof. 

70 6. A composition according to claim 5 comprising from 0.5% to 5% of ketoconazole or a pharmaceuti- 
cally acceptable acid addition salt thereof, and from 5% to 25% of a cyclodextrin or an ether or mixed ether 
derivative thereof. 

7. A composition according to claim 6 comprising fiom 1% to 2% of ketoconazole or a pharmaceutical^ 
acceptable acid addition salt thereof, from 0.01% to 0.1% of a retinoid and from 10% to 20% of a 

75 cyclodextrin or an ether derivative thereof. 

8. A process of preparing a composition as claimed in any of claims 3 to7, characterized in that the 
active ingredient is intimately mixed with the carrier. 

9. Use according to claims 1 or 2 wherein ketoconazole is present in a composition as claimed in any 
of claims 3 to7. 

20 10. A product containing ketocanazole or a pharmaceutical^ acceptable acid addition salt thereof and a 
retinoid, as a combined preparation for simultaneous, separate or sequential use in the topical treatment of 
acne, hyperkeratotic dermatoses and photo-aging of the skin. 



11 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




© Publication number: 



0 396 184 A3 



EUROPEAN PATENT APPLICATION 



© Application number: 90201054.5 
© Date of filing: 26.04.90 



© int. CIA A61K 31/495, A61K 31/07, 
A61K 31/19, A61K 47/48 



® 


Priority: 03.05.89 GB 8910069 


© Applicant: JANSSEN PHARMACEUTICA N.V. 


© 




Turnhoutseweg 30 


Date of publication of application: 


B-2340 Beerse(BE) 




07.11.90 Bulletin 90/45 








© Inventor: Cauwenbergh, Gerard Frans Maria 


® 


Designated Contracting States: 


Jan 




AT BE CH DE DK ES FR GB GR IT LI LU NL SE 


Tuinweg 38 






B-2290 Vorselaar(BE) 


® 


Date of deferred publication of the search report: 






20.05.92 Bulletin 92/21 





© Use of ketoconazole for the treatment of acne vulgaris. 



© The use of ketoconazole or a pharmaceutical^ 
acceptable acid addition salt thereof for the manu- 
facture of a medicament for topically treating sub- 
jects suffering from acne, hyperkeratotic dermatoses 
and photo-aging of the skin. Compositions compris- 
ing ketoconazole and a retinoid and a process for 
preparing such compositions. 



CO 
< 

00 
t— 

CO 
O) 
CO 



Q_ 
111 



Rank Xeiox (UK) Business Services 



Application Number 

EP 90 20 1054 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION flat. CI.5) 



D,X 
D.Y 



D,X 



EP-A-0 270 316 (PFIZER INC.) 
* Abstract; page 3, lines 16-20; 
example 5; claims * 



SKIN PHARMACOLOGY, vol. 1, 1988, pages 
176-185, S. Karger AG, Basel, DE; H. 
VANDEN B0SSCHE et al.: 
"Cytochrome-P-450-dependent metabol i sm 
of retinoic acid in rat skin 
microsomes: Inhibition by ketoconazole" 

* The whole article * 

IDEM. 

WO-A-8 502 767 . (JANSSEN PHARMACEUTICA) 

* Abstract; page 7, lines 6-24; table 
2; example 6; claims 1,4,5,7,12-13 * 

ARCHIVES OF DERMATOLOGY, vol. 122, no. 
6, June 1986, page 629, American 
Medical Association; P. GHETTI et al.: 
"Ketoconazole in the treatment of acne 
in women" 

* The whole article * 
IDEM. 

"THE MERCK MANUAL OF DIAGNOSIS AND 
THERAPY", 1987, 15th edition, editor R. 
Berkow et al., pages 2277-2280, Merck & 
Co., Inc., Rahway, N.J., US; 

* Pages 2277-2280 * 

-/- 



Th*. p><~r*"« r»p»rl hie hn*n Hrmi n up fnr nil claims 



1-2 

3-9 
3-9 



10 
3-9 

1-2 



3-10 
3-10 



A 61 K 31/495 

A 61 K 31/07 

A 61 K 31/19 

A 61 K 47/48 



TECHNICAL FIELDS 
SEARCHED (Int. CI5) 



A 61 K 



Place of ttarcb 



THE HAGUE 



Datr of complclion of the tcircb 

22-11-1991 



Examiner 

H0FF P.J.L. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken aionf 

Y : particularly relevant if combined with another 

ducument of the same category 
A : technological background 
0 : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, bin published on, or 

after the filing date 
D : document cited in the application 
L : document died for ruber reasons 

& : member of the same patent fa roil), corresponding 
document 



J European Patent 
Office 



CLAIMS INCURRING FEES 



EP 90 20 1054 



The present European patent application comprised at Vie time of filing more than ten claims, 

□ 



All claims fees have been paid within the prescribed time limit The present European see/ch report has been 
drawn up lor all claims. 



□ 
□ 



Only part of tpe claims fees have been paid within the prescribed time limit The present European search 
report has been drawn up for the first ten claims and for those claims lor which claims lees have been paid. 

a 

namely claims: 

No claims fees have been paid within the prescribed time limit The present European search report has been 
drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 

The Search Division considers that the present European patent application does not comply witn the requirement of unity of 

Invention and relates to several Inventions or groups of Inventions, 

namely: 



See sheet -B- 



□ 
□ 



All further search lees have been paid within the fi*ed time limit The present European search report has 
been drawn up for all claims. 

Only part of the further search fees have been paid within the (bed time limit The present European search 
report has been drawn up for those parts of the European patent application which relate to the Inventions In 
respect of which search fees have been paid. 

namely claims: 



|"^| None of the further search lees has been paid within the flied time limit The present European search report 
has been drawn up for those pens of the European patent application which relate to the Invention fir* 
mentioned in the cJBims. 

nameiyciaims: Impartially), 2 - 8 . 1 Q ( comr>l e t e 1 v ) 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Page . 2 



Application Number 



EP 90 20 1054 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION flnt. CI.5) 



WO-A-8 200 251 (SECRETARY U.S. 
DEPARTMENT OF COMMERCE UNITED STATES OF 
AMERICA) 

* Abstract; claims 1-11 * 

BIOCHEMICAL PHARMACOLOGY, vol. 36, no. 
8, 15th April 1987, pages 1186-1188, 
Pergamon Press, Oxford, GB; J. B. 
WILLIAMS et al.: "Inhibition of 
retinoic acid metabolism by imidazole 
antimycotics in F9 embryonal carcinoma 
cells 1 ' 

* The whole article * 

INTERNATIONAL JOURNAL OF TISSUE 
REACTIONS, 'Experimental and Clinical 
Aspects', vol. 10, no. 2, 1988, pages 
111-113, Bioscience Ediprint Inc.; P. 
DE PEDRINI et al.: "The effect of 
ketoconazole on sebum secretion in 
patients suffering from acne and 
seborrhoea" 

* The whole article * 

INTERNATIONAL JOURNAL OF TISSUE 
REACTIONS, 'Experimental and Clinical 
Aspects', vol. 10, no. 3, 1988, pages 
193-198, Bioscience Ediprint Inc.; P. 
DE PEDRINI et al.: "Clinical and 
hormonal effects of ketoconazole on 
hirsutism in women" 

* The whole article * 

GB-A-2 068 228 (JANSSEN PHARMACEUTICA) 

* The whole document * 



Jbe prevent sauch report h*w h> 



i up for all claims 



3-10 



3-10 



1-2 



TECHNICAL FIELDS 
SEARCHED tint. CI.5) 



1-2 



1-10 



PI act of umb 



THE HAGUE 



Date of cotnplf lios of the warrfa 

22-11-1991 



Lxirainer 

H0FF P.J.L. 



CATEGORY OF CITED DOCUMENTS 



X : particularly relevant if taken alone 

Y : particularly relevant if combined who another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after ihe filing date 
D : document cited in the application 
L : document cited for other reasons 



& : member of the same patent family, corresponding 
document 



J) 



Page 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 



EP 90 20 1054 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION flnt. CI. 5) 



GB-A-2 097 783 (DERMAL LABORATORIES) 

* The whole article * 

US-A-4 569 935 (ROSENBERG et al.) 

* The whole document * 



1-10 



1-10 



TECHNICAL FIELDS 
SEARCHED Ont. C1.5) 



Th* pt^nt »arrh rj.p»r« t.nc Hrawti up tnr all ^I n^ 



Plat* of leartb 



THE HAGUE 



D*lf of completion of Ihr truth 

22-11-1991 



tktmiarr 

HOFF P.J.L. 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published on, or 

after ihe filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



J) 



European Patent 
Office . 



EP 90 20 1054 -B- 



LACK OF UNITY OF INVENTION 



The Search Div*.on eons.cers mat tne present European patent appheaiion coes not comply w.th the requirement of unify of 
invention ana relates to several inventions or groups of inventions. 



namely: 



The application lacks unity. The medical indications 
mentioned in claim 1 are not related and do not form a 
common inventive concept. Additionally, the topical use 
of ketoconazole for the treatment of acne is already known. 
Therefore the application has to be divided into the 
following different subjects, each forming its own 
inventive concept. 



1. Claims 1,9 (partially), 2-8 , 10 (completely) : use of 
ketoconazole for the topical treatment of acne and 
composition comprising ketoconazole for treatment of 
acne. 

2. Claims 1,9 (partially) . use of ketoconazole for 
the topical treatment of hyperkeratotic dermatoses. 

3. Claims 1,9 (partially) : use of ketoconazole for 
the topical treatment of photo-aging of the skin. 



